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Primary Elements of Study

Ground-water and soil-gas sampling for
VOCs

Outdoor, indoor, and sub-slab sampling for
VOCs (15 homes, 1 business)

Air exchange rate testing and indoor air and
sub-slab sampling for radon
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Primary Objectives:

Develop a protocol for sub-slab vapor probe
installation (complete)

Assess potential bias associated with sub-
slab sampling (complete)

Develop an algorithm to utilize indoor air,
outdoor air, sub-slab gas, and soil-gas and/or
ground-water data to assess sources of
indoor air contamination (ongoing)
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Case Study:
Homes near
the Raymark
Superfund
Site
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Pre-Sampling Survey
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Collecting an
Outdoor Sample
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Indoor Air Sampling:
Collection of a Duplicate Sample
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Collection of Duplicates
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Sub-Slab Sampling
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Analysis of cement and methanol extract

Use of equipment blanks
Use of chromatography-grade stainless steel components
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omvironmental Canister #6582 Canister #6581

. (ppblV)  (ug/m3) (Ppblv)  (ug/m3)
1,1,1-Trichloroethane 0.58 3.2 ND(0.21) ND(1.2)
Acetone 45 J 11 J 3.1 J 73 J
Benzene 0.15 L 047 L 0.15 L 047 L
Carbon Tetrachloride 009 L 042L 009 L 044 L
Chloroform 010 L 050 L ND(0.20) ND(0.98)
Dichlorodifluoromethane 0.66 3.3 0.59 2.9
Ethylbenzene 020 L 087 L ND(0.21) ND(0.91)
Hexane 1.0 3.7 018 L 064 L
Methyl-t-Butyl Ketone 0.23 0.81 0.47 1.7
Methylene Chloride 0.44 1.5 012 L 043 L
Toluene 0.85 3.2 042 1.6
Trichlorofluoromethane 0.27 1.5 0.27 1.5
Trichlorotrifluoroethane 010 L 0.78 L 010 L 0.78 L
m/p-Xylenes 0.65 2.8 ND(0.41) ND(1.8)
o-Xylene 0.25 1.1 008 L 034 L

NOTES: ND = Not detected above reporting limits
L = estimated value, below the calibration range
J = Estimated value
Compounds in bold are project target analytes
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Comparison with TO-15 analysis
Tedlar bag study at GWERD
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Comparison with TO-15 Analysis
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« Mathematical analysis (mass balance, 2-D particle
tracking, “air-gap” calculation)

» Direct sampling
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Simulated pressure
differential (Pa),
streamlines, and
travel time (min)
Below a slab during
air sampling at 1 LPM

Lgiab =13 cm
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Calculation of Purge Volume:
Method 3 — Void Under Slab

V(L) D(ft)

1 1.5 * Internal volume of sub-slab probe
2 2 1 is insignificant (< 5 cm?)

3 2.5 * Assume thickness of air space
4 29 underneath slab is 74”

5 3.3

6 3.6

7 3.9

8 4.2

9 4.4

10 4.6

11 4.9

12 5.1

13 5.3

14 5.5

15 5.7
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Comparison of Sampling Locations
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« Logic (algorithm) used and data requirements
to discern sources of VOCs in indoor air

« TO-15 analysis versus on-site GC analysis
for subset of compounds

* Minimum number of probes per sample area
to calculate indoor air/sub-slab concentration
ratios (spatial variability)

« Temporal variability
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inexpensive installation of sub-slab vapor probes with
minimal disturbance to occupants.

» Atleast 3 sub-slab vapor probes samples should be
installed in a typical home to calculate indoor air/sub-
slab concentration ratios and assess associated
spatial variability. Commercial buildings with larger
area slabs will require more probes.

» Placement of sub-slab probes in the center of a slab
does not consistently result in detection of higher
vapor concentrations.

* The sub-slab sampling protocol appears to be free of
systematic error
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decisions data (and associated data is necessary)

- indoor air samples (TO-15 or equivalent)
- Outdoor air samples (TO-15 or equivalent)

in the “vicinity” of indoor air sampling locations
- Sub-slab air samples (TO-15 or equivalent)

- A conservative VOC compound in sub-slab air
(e.g., 1,1-DCE) or use of radon to calculate
indoor-air/sub-slab concentration ratios.

- VOC analysis in ground-water and/or soil-gas
(TO-15 preferred) in the “vicinity” indoor sampling
locations may be necessary at some locations)
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* Qutdoor air as the likely primary source
* Indoor air as the likely primary source
» Sub-slab gas as the likely primary source

« Combination of indoor and outdoor air as the likely
primary source

e Outdoor, indoor, or a combination of indoor and
outdoor air as the likely primary source

* |ndoor air or a combination of indoor air and sub-slab
gas as the likely primary source

 Qutdoor air or a combination of outdoor air and sub-
slab gas as the likely primary source

* |ndeterminate
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